The purpose of this study was to identify attitudes toward HPV vaccination among US women 27 to 45 years of age. A survey was mailed to 2,750 insured US women to assess perceptions of relevance or irrelevance of the HPV vaccine, the underlying reasons, and, for those reporting relevance, the likelihood of vaccination if it became available. Among the 451 eligible respondents, 304 (67.4%) reported that the HPV vaccine was relevant to them, whereas 143 (31.7%) stated that it was not at all relevant. The most common reasons for relevance were protection from cervical cancer (62.8%), vaginal cancer (58.2%), precancerous cells (55.9%), HPV (55.6%), and genital warts (46.4%). Reasons for irrelevance were most commonly being married (54.0%) or in a monogamous relationship (39.6%). Most respondents reporting relevance of the HPV vaccine were likely (33.4%) or extremely likely (37.7%) to receive the vaccine if approved for their age group.
Introduction
Human papillomavirus (HPV) is the most common sexually transmitted infection in the United States [1] . Low-risk HPV types 6 and 11 cause 90% of cases of genital warts, while high-risk HPV types 16 and 18 are responsible for 70% of cervical cancers and also cause cancers of the anus, vagina, vulva, and head and neck [2, 3] . As of 2004, the prevalence of HPV infection was 26.8% among US women aged 14-59 [4] . A gradual decline in prevalence with age is apparent in women in their fifties (19.6%) compared to those in their forties (25.2%) and thirties (27.5%) [4] .
Two HPV vaccines are licensed in the United States. A quadrivalent vaccine targeting HPV types 6, 11, 16, and 18 was approved in 2006 for females aged 9-26 [5] , and a bivalent vaccine targeting types 16 and 18 was approved in 2009 for females aged 10-25 [6] . The US Advisory Committee on Immunization Practices (ACIP) recommends routine vaccination of girls aged 11-12 and catch-up vaccination of females aged 13-26 with either vaccine [7] . Both vaccines have been studied in women over 26 [8, 9] and are approved or under regulatory review in several countries for use in older women [10] .
HPV vaccine acceptability is generally high in women over 26 [11, 12] but a number of studies report a decrease in vaccine acceptability with increasing age [13] [14] [15] [16] [17] [18] , which raises the questions of whether and why older women think the vaccine is relevant to them. Thus, this study assessed the relevance of HPV vaccination to US women aged 27-45 as well as their intentions regarding HPV vaccination (if approved in the future for this age group).
Materials and Methods

Study
Design. This is the third of several reports on a survey of adult women's attitudes toward the HPV vaccine [19, 20] . Subjects were identified using medical and pharmacy claims from a large US managed care plan affiliated with i3 Innovus. The health plan provides fully insured coverage of physician, hospital, and prescription drug services to more than 15 million patients across the United States. A selfadministered survey assessed personal relevance of the HPV vaccine and intentions regarding HPV vaccination (if offered in the future). The Copernicus Group Independent Review Board approved the study design.
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Study Sample.
Women were identified in the health plan database if they had an outpatient medical claim on an index date occurring between January 1 and April 30, 2007 (the identification period), were 27-45 years of age on the index date, and were continuously enrolled in the health plan during an observation period extending from 6 months before to 12 months following the index date. Women were excluded if they had a medical claim related to cervical cancer during the 18-month observation period or a claim for HPV vaccination during the identification period. A total of 141,130 women met the above criteria. Samples of 1,375 women were randomly selected from among those aged 27-34 and 35-45, for a total of 2,750 study subjects.
Survey Administration.
Survey packets were mailed beginning in April 2008. Packets contained an invitation letter, an informed consent form, a 7-page survey, and a payment of $10 as compensation for participation. the reminder postcards were sent one week following the initial mailing, and a second survey packet was sent to nonrespondents after three weeks. The total survey collection period was 8 weeks.
Survey Content.
The survey collected information on demographic characteristics (age, ethnicity, educational history, marital status, and employment status), overall health status, and general attitudes about reproductive health. A series of questions then assessed the respondents' attitudes toward HPV vaccination. After being asked to read a short paragraph about HPV, the HPV vaccine, and the types of diseases the vaccine prevents, respondents were asked "How relevant is this vaccine to you?" Possible answers were "extremely relevant," "very relevant," "relevant," "slightly relevant," and "not at all relevant."
If the respondent indicated that the vaccine was relevant (defined as answers ranging from extremely to slightly relevant), she was asked about her reasons for believing so. Possible reasons included the desire for protection from HPV and its various sequelae and beliefs about the safety and efficacy of the vaccine. Respondents who thought the vaccine was relevant to them were asked with which type of health care provider they would specifically discuss the vaccine. Possible answers were "gynecologist (OB/GYN)," "general/family practitioner (GP/FP)," "internist or internal medicine doctor (IM)," and "nurse practitioner/physician's assistant." They were also asked how likely they would be to get the vaccine if it were offered in the future: "extremely likely," "likely," "unsure," "unlikely," or "extremely unlikely."
Respondents who indicated that the vaccine was not relevant to them were asked why they believed it was not relevant. Possible answers included not being at risk for HPV and its sequelae, needing more information about the vaccine, and being married or in a monogamous relationship.
Data Analysis.
A descriptive analysis was conducted on the entire study sample. The results are presented as the number and percentage of respondents who gave a particular answer to each survey question. Demographic characteristics are given for all respondents, but the frequencies of reasons given for relevance or irrelevance of the vaccine are presented as a proportion of respondents in those subgroups. A stratified analysis of age groups 27-34 and 35-45 was carried out to determine whether there were any attitudinal differences between them.
Results
Respondent Characteristics.
Of 2,750 surveys sent out, 457 were completed and returned, for an overall response rate of 16.6%. Six respondents were subsequently found to be ineligible due to HPV vaccination or disenrollment from the health plan, leaving 451 surveys available for analysis. Respondents (Table 1) were predominantly white (84.0%), married (75.6%), and employed fulltime (67.8%). Their mean (SD) age was 36.8 (5.4), and most (88.2%) had heard of an HPV or cervical cancer vaccine prior to receiving the survey packet. Response rates were 21.4% for 35-45-year olds and 11.4% for 27-34-year olds, so that the majority of the study subjects (65.2%) were in the older age group (Table 1) .
Attitudes toward HPV Vaccination among Respondents for Whom the Vaccine Was Relevant.
Of the 451 respondents, 304 (67.4%) reported that the HPV vaccine was relevant to them. Among these women, the most frequent reasons given for believing the vaccine to be relevant (Table 2) were protection from cervical cancer (62.8%), vaginal cancer (58.2%), precancerous cells (55.9%), and HPV (55.6%). Concern about public health was cited by 47.0% of women and protection against genital warts by 46.4%. A stratified analysis of 27-34 and 35-45-year olds found no statistically significant differences in their perceptions of relevance of the vaccine.
Almost all (92.8%) women who thought the HPV vaccine relevant would plan to discuss the vaccine with a gynecologist (Table 3) . Among women who found vaccination relevant, 71.1% were likely or extremely likely to be vaccinated if the HPV vaccine were offered in the future to women in their age group (Figure 1) , while 10.1% were unlikely or extremely unlikely to be vaccinated.
Attitudes toward HPV Vaccination among Respondents for Whom the Vaccine Was Not
Relevant. There were 143 (31.7%) respondents who felt the HPV vaccine was not relevant to them. Among this group, the most frequently reported reasons for HPV vaccination not being relevant (Table 4) were being married (54.0%), being in a monogamous relationship (39.6%), not being at risk for HPV (25.2%) or genital warts (19.4%), and concerns about vaccine safety (19.4%) and effectiveness (17.3%).
Discussion
In this insured population of women aged 27 to 45, about two-thirds felt the HPV vaccine was relevant to them, and, among these, nearly three in four were likely or extremely likely to get vaccinated if HPV vaccination were offered in the future to women of their age. One-third saw the vaccine as not relevant, most commonly because they were married or in a monogamous relationship or because they believed that they were at low risk for getting HPV infection and HPVrelated disease.
Only one other survey has specifically elicited the reasons older women have for wanting or not wanting the HPV vaccine [13, 21] . In the first of two reports on that survey, the most frequent reasons for wanting the HPV vaccine were a desire to stay healthy (48.9%), prevention of cervical cancer (42.8%), and prevention of genital warts (33.5%) [21] . The most common reasons for not wanting the vaccine were being in a monogamous relationship (29.5%) and perception of low risk of HPV infection (15.0%). In the second and more quantitative report, women in a monogamous relationship had half the odds (OR 0.46) of wanting the HPV vaccine, while women who felt at risk for HPV infection had higher odds of wanting the vaccine (OR 2.14) [13] . Younger women have similar reasons for wanting or not wanting the HPV vaccine. Belief in the severity of cervical cancer was associated with higher intent to be vaccinated among 13-26-year olds [22] , and knowledge of HPV and its relationship to cervical cancer has been found to correlate with vaccine acceptability in young adult women [14, 23] . Similarly, among nonvaccinees in this age range, a frequent reason for inaction regarding HPV vaccination is being married or in a monogamous relationship [19] . Other reasons for inaction or lack of interest are also common and include a perceived lack of need, usually due to sexual inactivity or low risk, and concerns about the safety of the vaccine [24, 25] .
In previous studies of nonvaccinees, 7 to 14.6% of women aged 18-26 cited cost as a reason for not being vaccinated [19, 25] . Cost was also a barrier reported by college women who had chosen not to receive the vaccine [26] . However, in this survey of women over 26, fewer than 1.0% of the total number of respondents expressed concerns regarding affordability. This was perhaps because they all had insurance coverage-a similar study of a nationally representative sample of US women aged 27-55 found that cost was the most influential factor in HPV vaccine acceptability across multiple sociodemographic and health variables [12] . Awareness of HPV and the HPV vaccine is generally high in women over 26. The National Immunization Survey of 2007 found that 82.9% of US women aged 27-48 had heard of HPV and 76.5% had heard of the HPV vaccine (versus 88.6% and 82.8%, resp., of women aged 18-26) [25] . In Canada, 84.7% of adult women (mean age 33) surveyed in 2007 indicated that they had heard of HPV, though only 39.8% had heard of the HPV vaccine [15] . Most respondents in this study (88.2%) had heard of an HPV or cervical cancer vaccine prior to receiving the survey packet. Although HPV awareness was lower (<60%) in [2005] [2006] in some rural regions of the United States [18, 27] , it can be expected to increase over time as HPV vaccination becomes more common.
Health care providers are women's most trusted source of information about HPV and the HPV vaccine [28, 29] . In fact, physician discussion and recommendation are important predictors of vaccination in younger women [20, 25, 29, 30] . One recent survey suggests that physicians may also be influential for women aged 27-45: among women in this age group who were not aware of the vaccine or who had not received a physician's recommendation, 80% reported that they would get vaccinated if a health care provider recommended it [25] .
Physician recommendation may play an especially important role for married women, who in both younger and older adult age groups feel less at risk for HPV infection. Their perception is supported by prevalence data showing that HPV infection is twice as likely in never married women and three times as likely in widowed/divorced/separated or cohabiting women compared to married women [4] . Nevertheless, HPV infection is still prevalent (17.3%) among married women [4] , and our previous analysis showed physician recommendation to be a stronger predictor of vaccination than marital status [20] .
Because the prevalence of HPV peaks among women aged 20-24 [4] , one question of particular relevance to older women is whether vaccination can prevent HPVrelated disease in previously exposed or currently infected individuals. Clinical studies have shown that, in women infected with some, but not all, of the four HPV types targeted by the quadrivalent vaccine, the vaccine prevented disease caused by the remaining HPV types [31] . Preliminary findings are similar for the bivalent vaccine [32] . Another question is whether older women are at risk for acquiring new HPV infections. Studies conducted in several countries indicate that, while incidence of HPV infection declines in the fourth decade compared to earlier ages, there remains a significant risk of HPV infection in sexually active women of all ages [32] . In Canada, for instance, the one-year acquisition rate of oncogenic HPV infection was 9.7% among women aged 25-49 [33] . Furthermore, a large cohort study in Costa Rica found that type-specific persistence increases with age, particularly for HPV-16 [34] .
One limitation of our study was the low survey response rate. We were able to compare the age and geographic locations of respondents and nonrespondents using claims data. There were no statistically significant differences between these two groups in age, whether analyzed as a continuous variable or as a categorical variable (age categories 27 to 35 and 36 to 45 years). Similar proportions of respondents and nonrespondents resided in the Northeast and West, but respondents were more likely than nonrespondents to be located in the Midwest (32.6% versus 24.8%, P < .001) and less likely to reside in the South (46.1% versus 55.6%, P < .001). It is possible that this geographic imbalance may have produced bias in the estimation of reports of HPV vaccine relevance. In addition, respondents were given limited information on the efficacy of the vaccine, which may have affected their perceptions of relevance. Because of the study population chosen, the results may not be generalizable to women living outside the United States or women without health insurance. Finally, intention to get vaccinated may not translate into actual uptake [35] , so the interpretation of the results pertaining to future action is limited.
Conclusions
In this sample of women aged 27 to 45, most felt the HPV vaccine was relevant to them because of its ability to protect them from HPV infection and HPV-related diseases. The majority of women reporting relevance were likely to consider vaccination if the vaccine became available to their age group. Women who did not feel the vaccine was relevant did not perceive themselves at risk for HPV infection or HPV-related diseases.
